We present optical photometry of superoutbursts in 2016 of two WZ Sge-type dwarf novae (DNe), ASASSN-16dt and ASASSN-16hg. Their light curves showed a dip in brightness between the first plateau stage with no ordinary superhumps (or early superhumps) and the second plateau stage with ordinary superhumps. We find that the dip is produced by slow evolution of the 3:1 resonance tidal instability and that it would be likely observed in low mass-ratio objects. The estimated mass ratio (q ≡ M 2 /M 1 ) from the period of developing (stage A) superhumps (0.06420(3) d) was 0.036(2) in ASASSN-16dt. Additionally, its superoutburst has many properties similar to those in other low-q WZ Sge-type DNe: long-lasting stage A superhumps, small superhump amplitudes, long delay of ordinary superhump appearance, and slow decline rate in the plateau stage with superhumps. The very small mass ratio and observational characteristics suggest that this system is one of the best candidates for a period bouncer -a binary accounting for the missing population of post-period minimum cataclysmic variables. Although it is not clearly verified due to the lack of detection of stage A superhumps, ASASSN-16hg might be a possible candidate for a period bouncer on the basis of the morphology of its light curves and the small superhump amplitudes. Many outburst properties of period-bouncer candidates would originate from the small tidal effects by their secondary stars.
Introduction
Dwarf novae (DNe) are a subtype of cataclysmic variables (CVs), and are close binary systems composed of a white dwarf (the primary), typically a late-type main sequence star (the secondary), and an accretion disk around the primary. They go through episodic abrupt increases of luminosity which are called "outbursts" (see Warner 1995 for a review).
WZ Sge-type stars are an extreme subclass of DNe, and belong to SU UMa-type DNe. They have small mass ratios, and predominantly show superoutbursts defined as long-duration (more than ∼2 weeks) and largeamplitude (more than ∼6 mag) outbursts with superhumps (see for a review and references therein). The superoutbursts and superhumps are believed to be caused due to the tidal instability, which is triggered when the disk expands beyond the 3:1 resonance radius [Vol. , (Osaki 1989; Whitehurst 1988; Hirose, Osaki 1990; Lubow 1991a; Lubow 1991b) . Kato et al. (2009) proposed that the superhumps are classified into three stages by the variations of periods and amplitudes: stage A superhumps with a longer and constant period and increasing amplitudes, stage B ones with a systematically varying period and decreasing amplitudes, and stage C ones with a shorter and constant period and increasing amplitudes. The most distinguishing properties of WZ Sge-type DNe are double-peaked modulations called "early superhumps" and rebrightenings.
1 Early superhumps are observed at the early stage of the superoutburst, and have a period almost equal to the orbital one (Kato 2002; Ishioka et al. 2002) . Rebrightenings are observed just after the main superoutburst (Imada et al. 2006; Kato et al. 2009; Kato et al. 2014b ). The early superhumps are considered to be triggered by the tidal instability when the disk expands beyond the 2:1 resonance radius (Osaki, Meyer 2002; Osaki, Meyer 2003) .
The evolutionary status of CVs which have low mass ratios, including WZ Sge-type DNe is still unclear (see Knigge et al. (2011) and references therein). One of the unsolved problems is the gap between the theoretically predicted and observational populations of period bouncers. Period bouncers are CVs past the period minimum, and evolve toward longer orbital periods due to the change of mass-radius relation of the secondary star. This change is triggered by that the thermal timescale becomes longer than the mass-loss timescale or that the secondary degenerates to a brown dwarf at the final stage of the CV evolution (Rappaport et al. 1982; Chabrier et al. 2009 ). Only a few period bouncer candidates have so far been found, although existing theory predicts that period bouncers should constitute most of the CV population (Kolb 1993) . For example, Littlefair et al. (2006) and Littlefair et al. (2008) detected that the companion stars in 4 eclipsing CVs having periods close to the period minimum may be brown dwarfs by modeling their eclipsing light curves. It was demonstrated that one of the systems has a very lowmass brown-dwarf companion by spectroscopic observations (Hernández Santisteban et al. 2016) . Unda-Sanzana et al. (2008) found a CV which would have a brown-dwarf companion and a very low mass ratio. Aviles et al. (2010) also detected a brown-dwarf binary with a likely small mass ratio.
Recently, several period-bouncer candidates possibly filling the gap between the theories and observations have been discovered among WZ Sge-type DNe via photometric observations (Kato et al. 2013b; Nakata et al. 2014 ). These objects showed peculiar rebrightenings, and have very small mass ratios and relatively long orbital periods as WZ Sge-type DNe (more than 0.06 d). Their mass ratios were estimated using a new method which requires the stage A superhump periods and orbital periods (Kato, Osaki 2013) . As for SSS J122221.7−311523, 1 Early superhumps are, however, difficult to be detected in highinclination systems. In addition, some of WZ Sge-type DNe show no rebrightening, but multiple rebrightenings are exclusive to WZ Sge-type stars .
one of these candidates, the evidence suggesting a browndwarf companion has also been found (Neustroev et al. 2017) . Nakata et al. (2014) also discussed that the detected fraction of these candidates can account for the theoretically expected population of period bouncers. In addition, Kimura et al. (2016) reported that one of WZ Sge-type DNe, which showed a peculiar main superoutburst, may have a small mass ratio. The common properties in this kind of objects are as follows: (1) repeating rebrightenings or dips in brightness at the main superoutburst stage, (2) long-lasting stage A superhumps, (3) large decrease of the superhump period at the stage A to B transition in the objects with repeating rebrightenings, (4) small superhump amplitudes ( < ∼ 0.1 mag), (5) long delay of ordinary superhump appearance, (6) slow fading rates at the plateau stage of superoutburst with ordinary superhumps, and (7) large outburst amplitude at the time of appearance of ordinary superhumps (Table 1 ; Sec. 7.8 of .
In this paper, we report on our optical photometry of the 2016 superoutbursts of two WZ Sge-type objects, ASASSN-16dt and ASASSN-16hg. Their outbursts were detected on April 1st, 2016 and April 30th, 2016 by the All-Sky Automated Survey for Supernovae (ASAS-SN) (Shappee et al. 2014; Davis et al. 2015) , respectively, and these two objects were regarded as bright CV candidates by that survey because of the large outburst amplitudes.
2 ASASSN-16dt has a quiescent counterpart PSO J122625.408−113302.953 (g = 20.76(5) mag) and its position is (RA:) 12h26m25.41s, (Dec:) -11
• 33 ′ 03 ′′ (J2000.0) (Flewelling et al. 2016) . ASASSN-16hg has a GALEX UV source and the quiescence magnitude in N U V band is 22.8(4) mag. The position of this object is (RA:) 22h48m41.03s, (Dec:) -35
• 04 ′ 40. ′′ 1 (J2000.0). After our observational campaigns, these two objects were regarded as WZ Sge-type DNe by the long delay of superhump appearance and/or early superhumps, and the rebrightenings just after the main superoutbursts. We discuss the properties of these two objects, comparing with those of other period-bouncer candidates.
Observation and Analysis
Time-resolved CCD photometric observations were performed at 11 sites by the Variable Star Network (VSNET) collaboration team (Table E1 ). The logs of the observations of ASASSN-16dt and ASASSN-16hg with clear filter are given in Table E2 and E3, respectively. In this study, the data from the American Association of Variable Star Observers (AAVSO) archive 3 are also contained. We converted all of the observation times to barycentric Julian date (BJD). We applied zero-point corrections to each observer by adding constants before making the analyses. The magnitude scale of each site was adjusted to that of the Berto Monard system (MLF in Nakata et al. (2013) , 2: Kato et al. (2013b ), 3: Neustroev et al. (2017 , 4: Katysheva et al. (2013 ), 5: Kato et al. (2014b ), 6: Nakata et al. (2014 ), 7: Nakata et al. in preparation, 8: Kato et al. (2015 , 9: Kimura et al. (2016) , 10: Kato et al. (2016 ), 11: Kato et al. (2017 Dec:-11
• 35 ′ 03. ′′ 97, V = 13.6) was used as the comparison star in the photometry of ASASSN-16dt, and that of the Franz-Josef Hambsch system (HaC in Table E2 ), where UCAC4 276−217322 (RA: 22h48m45.56s, Dec:-34
• 58 ′ 50. ′′ 8, V = 14.4) was used as the comparison star in the photometry of ASASSN-16hg, respectively. The constancy of each comparison star was checked by nearby stars in the same images. The data reduction and the calibration of the comparison stars were performed by each observer. The magnitude of each comparison star was measured by the AAVSO Photometric All-Sky Survey (APASS: Henden et al. 2016 ) from the AAVSO Variable Star Database 4 . We used the phase dispersion minimization (PDM) method (Stellingwerf 1978) for period analyses. The global trends of the light curves were subtracted by locally-weighted polynomial regression (LOWESS:
Cleveland 1979) before the PDM analyses. We computed the 1σ errors of the best estimated periods by these analyses using the methods of Fernie (1989) and Kato et al. (2010) .
In estimating the robustness of the PDM result, we used a variety of bootstraps. We made 100 samples, each of which includes randomly the 50% of observations, and performed PDM analyses for the samples. The result of the bootstrap is represented in the form of 90% confidence intervals in the resultant θ statistics.
ASASSN-16dt

Overall Light Curve
We show the overall light curve of the 2016 superoutburst of ASASSN-16dt in figure 1. The superoutburst probably began on BJD 2457479 and the object showed a rapid rise at the very early stage. A first plateau stage continued for at least 15 days during BJD 2457482.1-[Vol. , 2457497.1. A dip of brightness was observed in the days BJD 2457499 and BJD 2457500.
A rapid increase in brightness was observed for the following ∼2 days, and the second plateau stage continued for about two weeks during BJD 2457504.0-2457516.8. A rapid fading was seen on BJD 2457518. There were no observations during BJD 2457524-2457530. A rebrightening was detected for a few days during BJD 2457531.8-2457534.5. 
Early Superhumps
Before the rapid decrease on BJD 2457499, doublewaved modulations with a constant period, 0.06420(2) d, were detected. They lasted during BJD 2457482.1-2457493.0. After BJD 2457483, the humps became noisy. We regard them as early superhumps. Figure 2 represents the results of the PDM analysis and the phase-averaged profile of the early superhumps.
Ordinary Superhumps
During the dip (on BJD 2457502), ordinary superhumps started to develop. The O − C curve of times of superhump maxima, the amplitudes of superhumps, and the light curves during BJD 2457502.8-2457522.1 are shown in the upper panel, the middle panel and the lower panel of figure 3, respectively. We determined the times of maxima and amplitudes of ordinary superhumps in the same way as in Kato et al. (2009) . Some points with large errors were removed in calculating the O − C and amplitudes. The resultant times are given in Table E4 . We regarded the term of stage A as BJD 2457502.8-2457506.8 (0 ≤ E ≤ 58) from both the O − C curve and the variations of the superhump amplitudes. We determine the term of stage B as being BJD 2457506.8-2457516.8 (62 ≤ E ≤ 214), from the nonlinear behavior on the O − C curve and the decreasing amplitudes of superhumps. No stage C superhumps were found. The superhumps continued after the termination of the main superoutburst. At the post-superoutburst stage during BJD 2457519.9-2457522.0 (263 ≤ E ≤ 295), the superhumps having a longer period than the stage B superhumps were detected. Some modulations were seen at the rebrightening; however, we were not able to detect the superhump maxima and periods.
We applied period analyses by the PDM method for stage A and stage B, and obtained periods of P shA = 0.06512(1) d and P shB = 0.064507(5) d (see the upper panels of figure 4). Here, the data having low accuracy were excluded from the light curve when we performed our PDM analyses. The derivative of the superhump period during stage B was P dot (≡Ṗ sh /P sh ) = −1.6(0.5) × 10 −5 s s −1 . The mean profiles of superhumps are also shown in the lower panels of figure 4. In addition, the estimated period of the superhumps at the postsuperoutburst stage was 0.06493(4) d.
ASASSN-16hg
Overall Light Curve
The overall light curve of the 2016 superoutburst in ASASSN-16hg is shown in figure 5 . The first plateau stage continued for more than 6 days before a dip in brightness on BJD 2457590. Soon after the dip, the system became bright again and the second plateau stage began and continued for a week during BJD 2457591.6-2457597.9. We detected two rebrightenings after the main superoutburst.
Ordinary Superhumps
We have found ordinary superhumps in the second plateau stage and at the beginning of the next decay. The O − C curve of times of superhump maxima, the amplitudes of superhumps and the light curves during the interval are displayed in the upper, middle and lower panels of figure 6, respectively. We determined the times of maxima of ordinary superhumps in the same way as in Sec. 3.3. The resultant times are given in Table E5 . We regarded the term during BJD 2457591.6-2457598.8 (0 ≤ E ≤ 100) as stage B judging from the trend of the O − C curve and the decreasing amplitudes. Although there is a possibility that the stage A superhumps appeared between BJD 2457590 (the dip) and BJD 2457591.6 (the initial part of the stage B superhumps), they were not detected due to the low sampling rate of the data and the lack of observations. We were not able to determine whether some modulations before the dip on BJD 2457590 were early superhumps or not since their small amplitudes and the sparse data prevented us from confirming doublewaved variations. We note that the different superoutburst stages were not clearly distinguished in the O − C curve.
We applied a period analysis by the PDM method for stage B and obtained the period of P shB = 0.06237(1) d (see the upper panel of figure 7 ). The derivative of the superhump period during stage B was P dot = 0.6(1.7) × 10 −5 s s −1 . The mean profile of the stage B superhumps is also shown in the lower panel of figure 7.
Discussion
Mass Ratio Estimation from Stage A Superhumps
We can estimate the mass ratio in ASASSN-16dt using the method proposed by Kato, Osaki (2013) , assuming that the early superhump period is identical to the orbital period (Kato 2002; Ishioka et al. 2002) . According to Hirose, Osaki (1990) , the dynamical precession rate, ω dyn is expressed as follows:
where the Q(q) and R(r) are the functions of a mass ratio and a given radius in an accretion disk, respectively (see equations (1) and (2) in Kato, Osaki (2013) for the detailed expressions). Under the assumption that the stage A superhumps are the representation of the dynamical precession at the 3:1 resonance radius, we can derive the value of mass ratio by substituting the 3:1 resonance radius, which is expressed as a function of the mass ratio as r 3:1 = 3 −2/3 (1 + q) −1/3 , into equation (1). The estimated mass ratio with this method is q = 0.036(2) as for ASASSN-16dt. This is shown on the q − P orb plane in figure 8 with the mass ratios of other period-bouncer candidates and ordinary SU UMa-type DNe derived from Kato et al. (2017) . The derived errors originate from the errors of period estimations in Sec. 3. The very small mass ratio suggests ASASSN-16dt is one of the best candidates for a period bouncer. Our result agrees with the empirical relation between rebrightening types and mass ratios, which was suggested in . The q values of candidates for a period bouncer are displayed in Table 2 with those of ordinary WZ Sgetype dwarf novae. Several objects close to the period minimum, which showed repeating rebrightenings, have been shown to be promising period-bouncer candidates because they share the outburst properties with the extremely lowq period-bouncer candidates, and have longer orbital periods than the group of WZ Sge-type DNe whose orbital periods are close to the theoretical period minimum (see also Table 1 ). The three objects having longer orbital periods than the promising period-bouncer candidates in figure 8 are not regarded as being of this kind, since they do not share the aforementioned properties (see also the 4th paragraph in Sec. 1).
It is shown that some of the objects given in Table  2 would have brown-dwarf secondaries (Littlefair et al. 2008; Savoury et al. 2011; Hernández Santisteban et al. 2016; Neustroev et al. 2017 ). There may be a possibility that these objects come from zero-age detached whitedwarf and brown-dwarf binaries. Actually, one object which seems to be a pre-CV candidate having a browndwarf secondary has recently found (Rappaport et al. 2017 ). According to Politano (2004) , however, ∼80 % of this kind of detached binaries have small orbital periods less than 0.054 d, and the fraction of them to the total population of zero-age CVs seems to be smaller than a half. Thus some objects in Table 2 , which we discuss here, would be formed from the zero-age CVs with mainsequence companions via the mass loss of the companions rather than the zero-age CVs with brown-dwarf companions. This kind of discussion was also stated in Neustroev et al. (2017) .
Dip in Brightness during Main Superoutburst
The dips in brightness during the main superoutbursts were observed in both ASASSN-16dt and ASASSN-16hg. Rebrightenings in WZ Sge-type stars are classified into five types according to the profiles of the light curves: type-A (long duration rebrightening), type-B (multiple rebrightening), type-C (single rebrightening), type-D (no rebrightening), and type-E (double superoutbursts consisting of a plateau stage with early superhumps and another plateau stage with ordinary superhumps) (Imada et al. 2006; Kato et al. 2009; Kato et al. 2014b) , and ASASSN-16dt belongs to WZ Sge-type objects with double superoutbursts. This object is an analogue of SSS J122221.7−311523 and OT J184228.1+483742 (Kato et al. 2013b; Katysheva et al. 2013; Neustroev et al. 2017) . ASASSN-16hg is the second object showing an intermediate light curve between the single plateau stage (in type-A-D rebrightenings) and the double ones (in type-E rebrightening). The details of the classification with the morphology of plateau stages are described in Kimura et al. (2016) . In addition, the duration of stage A superhumps is normally long in the candidates (Kato et al. 2013b; Nakata et al. 2014) , and also in ASASSN-16dt, the stage A superhumps continued for a long interval, ∼4 days.
The characteristic morphology of the light curves seems to represent the slow development of the 3:1 resonance which is believed to cause ordinary superhumps since the resonance keeps the disk in the hot state in WZ Sge-type DNe after the disappearance of the 2:1 resonance (Osaki, Meyer 2003) . Lubow (1991a) proposed that the growth time of the 3:1 resonance tidal instability is inversely proportional to the square of the mass ratio. The small mass ratio and the morphology of the 2016 superoutburst in ASASSN-16dt are in good agreement with this theory. In addition, the slow growth of the 3:1 resonance is expected to produce the long-lasting stage A superhumps in small-q Kato, Osaki (2013) systems. Although the small dip during the main superoutburst in ASASSN-16hg may suggest that this system likely has a small q value, it is unclear whether the ordinary superhumps slowly developed, due to the lack of detection of the initial part of the developing ordinary superhumps (stage A superhumps) (see Sec. 4.2).
Long Delay of Superhump Appearance
The delays of ordinary superhump appearance are typically long in the candidates for a period bouncer (see Table  1 ), whilst those in ordinary WZ Sge-type stars are concentrated between 5-10 [d] . This feature is also clearly confirmed in the 2016 superoutburst of ASASSN16dt. Figure 9 shows the relation between superhump period and delay time in WZ Sge-type DNe. On the other hand, it is uncertain whether the delay of the superhump appearance was long in ASASSN-16hg since there was no observation between the upper limit by ASAS-SN on BJD 2457573 and the detection by the same survey on BJD 2457584.
In ASASSN-16dt, early superhumps were clearly detected at the early stage of its superoutburst. Osaki, Meyer (2003) proposed that the 2:1 resonance causing early superhumps suppresses the 3:1 resonance. The presence of early superhumps lasting for at least ∼10 days in ASASSN-16dt support this explanation. As for the objects having very small mass ratios, the disk radius would expand far beyond the 2:1 resonance radius when an outburst is triggered. This is because the stored disk mass naturally become large due to extremely low viscosity in the quiescent disk, while the tidal effect by the secondary is weak in these objects (Osaki, Meyer 2002) . Collectively, these effects sustain the 2:1 resonance for a long interval. Kimura et al. (2016) pointed out that the average superhump amplitudes are small, less than 0.1 mag, in most of the candidates for a period bouncer (Table 1) . Our results on ASASSN-16dt and ASASSN-16hg reinforce this observation (see also figures 3 and 6). We compare the variation of superhump amplitudes of the candidates for a period bouncer and those of ordinary SU UMa-type systems having orbital periods ranging between 0.06-0.07 d in figure 10 as in Kimura et al. (2016) . 5 In plotting this figure, we measured the amplitudes using the template fitting method described in Kato et al. (2009) and took the starting point of the cycle count from the start of stage B. Since superhump amplitudes are known to depend on the orbital periods and the inclination angles (Kato et al. 2012) , the data of ASASSN-16js are excluded from this figure. This object may have high inclination, which is judged from the large amplitudes of its early superhumps, ∼0.2 mag (Kato et al. 2017) . It is known that the higher the inclination is, the larger the amplitudes of early superhumps are , and the ∼0.2-mag amplitudes of early superhumps are comparable to those of WZ Sge having the inclination of 77±2 deg (Steeghs et al. 2007 ). The median value of the amplitudes between −3 < E < 5 in the period-bouncer candidates is significantly smaller, 0.074 mag, than that in ordinary SU UMa-type DNe, 0.22 mag.
Small Amplitude of Superhumps
During the 3:1 resonance, the disk becomes elliptical due to the tidal force of the secondary; the orbiting secondary passes the major axis of the disk with the super-
5
We excluded the data with large errors more than 0.03 mag and of eclipsing systems. hump period when the ordinary superhumps are observed. Some particles in the tail of the eccentric disk are periodically absorbed to the secondary, and the time variations of the released energy by the viscous dissipation in the outer disk corresponds the superhump variations (Hirose, Osaki 1990 ). It has been proposed that the tidal torques exerted by the secondary significantly affect viscous dissipation in the outer disk (Ichikawa, Osaki 1994 ). In the small-q objects, the tidal force from the secondary would be less than that in the large-q objects. The disk would be less elliptical and the liberated energy by the tidal dissipation would be small. Thus the reason why period-bouncer candidates show small-amplitude superhumps seems to be related to the weak tidal effect by the secondary in small-q objects.
Slow Fading Rate of Plateau Stage
The fading rates of the plateau stage with ordinary superhumps in the superoutbursts of period-bouncer candidates are often small (Sec. 7.8 in . In particular, all of the three period-bouncer candidates including ASASSN-16dt, which showed double superoutbursts, had extremely low decline rates (see Table 1 ). They also have very small mass ratios, and the durations of the superoutbursts are long -more than 40 days (see also Kato et al. 2013b) . One period-bouncer candidate with type-B rebrightenings and four other candidates whose rebrightening types have not yet been identified showed slow declines (see also Fig. 8 . q − P orb relation of the candidates for a period bouncer and ordinary WZ Sge-type DNe. The star, diamonds, rectangles and circles represent ASASSN-16dt, other candidates for a period bouncer among the identified WZ Sge-type DNe, the candidates for a period bouncer among eclipsing CVs, and ordinary WZ Sge-type DNe. The dash and solid lines represent an evolutionary track of the standard evolutional theory and that of the modified evolutional theory, respectively, which are derived from Knigge et al. (2011) . The circles and diamonds indicate ordinary WZ Sge-type stars derived from Fig. 19 in and the candidates for a period bouncer. The star represents rate and the superhump period is shown in figure 11 . The median value of the fading rates in the period-bouncer candidates is 0.06 mag d −1 , while that in ordinary WZ Sge-type stars is 0.10 mag d −1 . The decline timescale is proportional to α −0.7 (equation (49) in Osaki (1989) ). Here α represents the viscous parameter in the hot state, and the combination of ordinary α due to magnetohydrodynamical instability plus the viscosity resulting from the tidal torque (Balbus, Hawley 1991; Ichikawa, Osaki 1994) . The slow fading rate in period bouncers would therefore be attributed to the weaker tidal torque in low-q objects. The circles, triangles, and diamonds represent ordinary SU UMa-type DNe, WZ Sge-type DNe, and candidates for the period bouncer, respectively. The stars indicate ASASSN-16dt and ASASSN-16hg. The data of the ordinary SU UMa-type DNe and WZ Sge-type DNe are derived from Kato et al. (2014b) .
Conclusions
We have reported on our photometric observations of two WZ Sge-type DNe, ASASSN-16dt and ASASSN-16hg, and discussed their similar properties to those of periodbouncer candidates. The important findings are summarized as follows: [Vol. ,
• ASASSN-16dt and ASASSN-16hg underwent outbursts with a dip in brightness at their main superoutbursts. This implies that the 3:1 resonance grew slowly in their outbursts, and that these objects have low mass ratios.
• The mass ratio in ASASSN-16dt, estimated from the method of Kato, Osaki (2013) via the stage A superhump period (0.06512(1) d) is 0.036(2), which is much lower than the theoretically expected mass ratio at the period minimum. The relatively long orbital period estimated from the early superhumps and the very low mass ratio are enough to judge that this object is one of the best period-bouncer candidates. This object also showed many features similar to those in other candidates for a period bouncer, featuring long-lasting stage A superhumps and early superhumps, small-amplitude superhumps, and a slow decline rate at the plateau stage.
• Although it is uncertain whether the development of the superhumps in ASASSN-16hg was slow due to no detection of the stage A superhumps, this object might be a possible period-bouncer candidate on the basis of the morphology of the plateau stage which resembles that during the 2015 superoutburst in ASASSN-15jd (Kimura et al. 2016 ) and its small superhump amplitude.
• Many outburst properties of the period-bouncer candidates would be explained by the small tidal effect by the secondary in small-q systems.
The outburst behavior of candidates for a period bouncer is different from that of ordinary WZ Sge-type stars. It should be confirmed whether this behavior is inherent to the period bouncers, by identifying observational properties of many candidates. Some of the candidates given in Table 2 have not experienced outbursts. It would be interesting to monitor their behavior when they enter outbursts. [Vol. , Table E2 . Table E2 . Table E4 . Times of superhump maxima in ASASSN-16dt.
